Conformational dynamics play important roles upon the function of N-acetylglutamate kinase.
N-acetylglutamate kinase (NAGK) catalyzes the phosphorylation of N-acetylglutamate. In many bacteria, NAGK catalysis is the rate controlling step in the L-arginine biosynthesis pathway from glutamate to L-arginine and is allosterically inhibited by L-arginine. Many data show that conformational dynamics of NAGKs are essential for their function. The demonstration of the conformational mechanism provides a potential way to improve the yield of arginine. Due to the lack of NAGK catalysis step in arginine synthesis route of mammals, the elucidation of the dynamic mechanism can also provide a way to design a new antivirus drug. This paper reviews how the dynamics affect the activity of NAGKs and are controlled by the effectors. X-ray crystallography and modeling data have shown that in NAGKs, the structural elements required for inhibitor and substrate binding, catalysis and product release, are highly mobile. It is possible to eliminate the inhibition of the arginine and/or block the synthesis of arginine by disturbing the flexibility of the NAGKs. Amino acid kinase family is thought to share some common dynamic features; the flexible structural elements of NAGKs have been identified, but the details of the dynamics and the signal transfer pathways are yet to be elucidated.